Abstract. Organic matter (OM) decomposition and soil fauna feeding activity were integrated as functional endpoints into ecotoxicological tests with intact-soil-core Terrestrial Model Ecosystems (TMEs). Cellulose filter paper served as standardized OM and was either inserted into the top soil or placed on the soil surface for a period of up to 16 weeks. Faunal feeding activity was assessed by the bait-lamina method. The fungicide carbendazim, applied at six dosages ranging from 0.36 kg/ha to 87.5 kg a.i./ha, served as a model chemical. To validate the results from the TME test, a field study was run in parallel. In TMEs the cellulose paper inserted into the soil was decomposed faster than under field conditions. The carbendaziminduced effects on OM decomposition in TMEs and in the field were comparable and followed a clear doseresponse relationship. The calculated EC 50 values after 8 weeks of incubation were 9.5, 7.1 and 2.1 kg carbendazim/ha for grassland TMEs, grassland field and arable TMEs, respectively. The feeding activity of the soil fauna showed a large variability. The EC 50 values for the effect of carbendazim on bait-lamina consumption ranged between 2.0 and 56 kg a.i./ha. Effects on decomposition were correlated with effects on enchytraeids and earthworms but not with effects on bait-lamina consumption.
Introduction
The decomposition of organic matter (OM) is one of the most integrating processes within the soil ecosystem (Swift et al., 1979) . During the last four decades this process was intensively investigated (e.g. Cadisch and Giller, 1997) . It is generally accepted that any adverse effect on this complex process might influence nutrient cycling and, in the long run, soil fertility (Eijsackers and Zehnder, 1990) . Consequently, effects on OM breakdown represent a valuable endpoint within the environmental risk assessment of chemicals.
While many investigations on the effects of chemicals on OM decomposition took place under field conditions (e.g. Scho¨nborn and Dumpert; 1990 , Paulus et al., 1999 Bjørnlund et al., 2000; Cortet and Poinsot-Balaguer, 2000) , laboratory microcosms have been used to assess decomposition under more controlled conditions (e.g. Bengtsson et al., 1988; Van Wensem, 1989; Fo¨rster et al., 1996; Salminen and Haimi, 1997; Vink and Van Straalen, 1999; Chen and Edwards, 2001 ). These microcosms were usually composed of homogenized soil and litter and selected soil animals were added. Sowerby et al. (2000) used small intact soil core microcosms with autochthonous soil organisms to assess litter decomposition under conditions more related to field situations. However, no field-validation of the decomposition data from microcosms has been described so far.
Our objective was to integrate the decomposition of OM as a non-destructive endpoint into tests with Terrestrial Model Ecosystems (TME) and to compare the data gained under these controlled conditions with data from a field-validation study run in parallel. From the various methods to assess OM decomposition that are described in the scientific literature (e.g. Knacker et al., 2004) , two were chosen for this project. Firstly, cellulose paper seemed to be a suitable standardized and homogeneous organic material (Bienkowski, 1990 ) to be applied in the TME test. Cellulose paper can be exposed in small amounts without being encased since, on retrieval, remnants of the cellulose paper can easily be distinguished from native organic matter and soil. Secondly, the bait-lamina method, first introduced by Von To¨rne (1990a, b) as a tool to measure the feeding activity of the soil community, was applied. This method has been proposed as a screen to determine the effects of pesticides, both under laboratory conditions in micro-and mesocosms and in field studies (Larink, 1994a, b; Larink and Kratz, 1994; Kratz, 1998; Kula and Ro¨mbke, 1998) .
The study was part of a research project sponsored by the European Union (EU) entitled ''The use of Terrestrial Model Ecosystems (TME) to assess environmental risks in ecosystems'' (Contract No.: ENV4-CT97-0470) in which four partners (1) ECT Oekotoxikologie GmbH in Floersheim (Germany), (2) Vrije Universiteit Amsterdam (Institute of Ecological Science, The Netherlands), (3) University of Wales in Bangor (School of Agricultural and Forestry Sciences, UK) and (4) Universidade de Coimbra (Instituto Ambiente e Vida, Portugal) ring-tested and field-validated the TME system (Knacker et al., 2004) .
Materials and methods
During the first year of the study a TME pre-test was conducted to gain experience with the TME equipment and the methods used for measuring the OM breakdown and the feeding activity of the soil organisms. In the second year, based on the experience of the previous year, the study design for the TME ring-test and field-validation study was specified and both parts of the project were performed simultaneously.
Field sites
The field site of Partner 1 (Flo¨rsheim) was located in an agricultural region near the city of Frankfurt am Main, Germany. The selected grassland (silty clay loam; pH 5.3-5.9) is exposed to an annual average precipitation of 650 mm. The field site of Partner 2 (Amsterdam) is situated in an agricultural region in The Netherlands. It is also grassland with an average annual rainfall of 790 mm; the soil is a sandy loam (pH 4.8-5.1). The field site of Partner 3 (Bangor) is part of a narrow gently undulating glacial drift in North Wales, UK which is used for silage, sheep and cattle grazing. The average annual precipitation is lightly above 1000 mm; the pH of the loamy soil is 5.8-6.6. The arable land of Partner 4 (Coimbra) is situated in the Modego Valley near Coimbra in Portugal. The average rainfall is approximately 985 mm; the soil is a silty loam (pH 6.4-7.1).
